Azathioprine-induced suicidal erythrocyte death.
Azathioprine is widely used as an immunosuppressive drug. The side effects of azathioprine include anemia, which has been attributed to bone marrow suppression. Alternatively, anemia could result from accelerated suicidal erythrocyte death or eryptosis, which is characterized by exposure of phosphatidylserine (PS) at the erythrocyte surface and by cell shrinkage. The present experiments explored whether azathioprine influences eryptosis. According to annexin V binding, erythrocytes from patients indeed showed a significant increase of PS exposure within 1 week of treatment with azathioprine. In a second series, cytosolic Ca2+ activity (Fluo3 fluorescence), cell volume (forward scatter), and PS-exposure (annexin V binding) were determined by FACS analysis in erythrocytes from healthy volunteers. Exposure to azathioprine (> or =2 microg/mL) for 48 hours increased cytosolic Ca2+ activity and annexin V binding and decreased forward scatter. The effect of azathioprine on both annexin V binding and forward scatter was significantly blunted in the nominal absence of extracellular Ca2+. Azathioprine triggers suicidal erythrocyte death, an effect presumably contributing to azathioprine-induced anemia.